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REM A RKS 

Pres ent Sta tus o f the Appl ication 

The Office Action mailed September 11, 2003 rejected all presently pending claims l-Il. 
Specifically, claims 6 and 7 were objected to andca: 37 CFR 1.75(c) for broadening the scope of 
claim 1 from which they are dependent. Claims 1-5 and 8-11 were rejected under 35 U.S,C. 
102(b) as beiog anticipated by EP 1092465 A2 (EP '465). Claims 6 and 7 were further rejected 
under 35 U S.C 103(a) as being unpatentable over EP *465 in view of Golden et al. (US 
5,919,286), In response thereto. Applicants have amended claims 1, 4, 6 and 9 and canceled 
claims 2, 3, 5 and 7, Reconsideration of claims 1, 4, 6 and 8-1 1 is respectfully requested. 

Snnima ry o f the Applicatio n 

This invention is directed to an apparatus for purifying air used as a raw material in 
cryC'genic ail" separation and a corresponding method. The apparatus comprises an adsorption 
cylinder that comprises a first adsorbing layer and a second adsorbing layer, wherein the first 
adsorbmg layer comprises a first adsorbent capable of selectively adsorbing water m the air, and 
the second adsorbing layer comprises a second adsorbent capable of selectively adsorbing 
nitrogen oxides and/or hydrocarbons in the air passing the first adsorbing layer. The second 
adsorbent comprises 1) an X zeolite that contains magnesium ion as an ion-exchangeable cation 
and has a rmignesium-exchange ratio higher than 40%, 2) an X zeolite that contains magnesium 
and calcium ions as ion-exchangeable cations and has a magnesium-exchange ratio higher than 
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5%, or 3) an A zeolite that contains calcium and magnesium ions as ion-exchangeable cations 
and lias a magnesium-exchange ratio higher than 5%. 

Disc ussion of Objections a nd Rejection s o f Claims 6 andJ7 

Claims 6 and 7 were objected to unjder 37 CFR 1 -75(c) for broadening the scope of claim 

i 

1 and further rejected under 35 U.S.C. 103(a) as benig unpatentable over EP '465 in view of 
Golden et al. Applicants have amended] claim 6 as an independent claim to overcome the 
objections and incorporated claim 7 into claim 6 to overcome the rejections. Claim 7 is canceled 
accordingly. 

One Jeature of amended claim 6 is that the A zeolite serving as the second adsorbent 
contains calcium and magnesium ions as ion-exchangeable cations and has a magnesium- 
exchange ratio higher than 5%. The feature is recited in claim 6, marked by underlines: 

6. An apparatus for purifying air used as a raw material comprising: 

an adsorber comprising an adsorption cylinder , wherein 

the second adsorbent comprises an A zeolite c ontaini ng calcium and magnes ium ions as 
ion-gxchange-a ble cations , wherein a magnesium -exc hange ratio in total catio ns of the A zeo lite 
is high er Qian 5% . 

EP '465 does not mention any A zeolite, while Golden et al. fails to teach or suggest to 
use an A zeolite that contains calcium and magnesium ions as ion-exchangeable cations and has 
a nLignesium-exchange ratio higher than 5%. Golden et al. merely discloses the use of A zeolite 
for removing nitrogen oxides, but does not mention the species of the exchangeable cations in the 
A zi^olite and any ion-exchange ratio of the A zeolite at all. Therefore, at least the above feature 
of claim 6 cannot be obtained by combining EP '465 and Golden, 
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Moreover, the co-existence of calcium and magnesium ions in A zeolite and the specific 
rang3 of the magnesiimi-exchaxige ratio of A zeolite both are not obvious in view of Golden et al., 
sinc<j the existence of magnesium ion effecdveiy increases the adsorption amount of nitrogen 
oxides and a critical change in the adsorption amount is observed when the magnesium- 
exchange ratio is higher than 5%, as shown in FIG. 5. 

For at least the reasons mentioned above. Applicants respectfully submit that amended 
claira 6 patently defines over the prior art. 



Dis<.^ssion of Reject io ns of Claim s 1^ 4 and 8-11 

Claims 1-5 and 8-11 were rejected under 35 U,S,C. 102(b) as being anticipated by EP 
*465. Please note that Applicants have canceled claims 2, 3 and 5 and amended claims 1, 4 and 9. 
Rejectio ns of Claims 1 an d 8-11 

One feature of amended claims 1 and 9 is that the X zeolite serving as the second 
adsorbent has a magnesium-exchange ratio higher than 40%. The feature is recited in amended 
claims 1 and 9, marked by underlines: 

1. All apparatus forpvuifying air , cornprising: 

an adsorber comprising an adsorption cylinder that comprises a first adsorbing layer and 
a second adsorbing layer, wherein 

the second adsorbent comprises an X zeolite containing magnesium ion as an ion- 
cxcliangeable cation, wherein a ma gn esium-exchan ge r atio in total catio ns of the X zeoli te is 
higl iertban 4 0%. 

9. A method for purifying air , comprising: 

providing a purifying apparatus , wherein the second adsorbent comprises an X 

zeoiite containing magnesium ion as an ion-exchangeable cation, and ajmagn esium-exchange 
ratio in total cation s of t he X zeolite is hi gher than 40% ; and 

using the first adsorbing layer 
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EP *465 fails to teach or suggest to use an X zeolite that has a magnesium-exchange 
ratio higher than 40%. EP '465 merely discloses using an X zeolite that is 0-100% Ca 
exchanged and 100-0% exchanged with other ions including Group HA ions other than calcium, 
whil3 a range ofexcliange ratio of any specific ion (e.g, Mg ion) among Hw ''other ions'* is 
never disclosed. 

Moreover, the magnesium-exchange ratio higher than 40% is also not obvious in view of 
EP '465, since 1) the Ca excfiange ratio rather than the Mg exchange ratio is the most important 
parameter m EP *465 according to the contents of paragraph (0020], 2) the disclosed range of the 
exchange ratio of the other Group IIA ions is overly broad (100-0%) in EP '465 and 3) 
specifically incorporating Mg ion into zeolite X is not suggested and taught in EP *465. More 
importaniiy, a critical change in the adsorption amount of nitrogen oxides is observed when 
the magnesium-exchange ratio is higher than 40%, as shown in FIG. 3. 

For at least the reasons mentioned above. Applicants respectfully submit that amended 
independent claims I and 9 patently defibnie over the prior art. 

For ai. least the same reasons mentioned above, Apphcants respectfully submit that clatms 
8 and 10-11 dependent from claims 1 and 9, respectively, also patently define over the prior art. 
Rejectio ns of C laim 4 

One feature of amended claim 4 is that the X zeolite serving as the second adsorbent, 
which contains calcium and magnesium ions as ion-exchangeable cations, has a magnesium- 
exchange ratio higher than 5%, The feature is recited in amended claim 4, marked by underlines: 

4. All apparatus forpiuifying air comprising: 

an adsorber comprising an adsoiption cylinder wherein 
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the second adsorbent comprises an X zeolite contaming magnesium and calcium ions as 
ion-<5Xchangeable cations, wherein a majgnesiimi -exc hange ratio in total ca tions o f the X zeolite 
is bi) >jier flian 5% - 

EP '465 fells to teach or suggest to use an MgCaX zeolite (= an X zeolite containing 
inag)iesium and calcium ions as ion-exchangeable cations) that has a magnesium-exckange ratio 
higher than 5%, EP '465 merely discloses using an X zeolite tiiat is 0-100% Ca exchanged and 
100-0% exchanged with other ions including Group HA ions other than calcium, while a range 
Qferx:kange ratio of any specific ion (e.g., Mg ion) among the **other ions^* is never disclosed. 

Moreover, the magnesium-exchange ratio of MgCaX zeolite higher than 5% is also not 
obvious in view of EP *465, since I) the Ca exchange ratio rather than the Mg exchange ratio is 
the most important parameter in EP *465 according to the contents of paragraph [00201, 2) the 
discl osed range of the exchange ratio of the other Group HA ions is overly broad (100-0%) in EP 
•465 and 3) specifically incotporating Mg ion into zeolite X is not suggested and taught in EP 
'465. More importantly, a critical change in the adsorption amount of nitrogen oxides is 
observed when the magnesium-exchange ratio ofMgCaX zeolite is higher than 5%, as shown 
in FTC. 4. 

For at least the reasons mentioned above, Applicants respectfully submit that amended 
claha 4 patently defines over the prior art. 

CONCLUSION 

For at least the forgoing reasons, it is believed that pending claims 1, 4, 6 and 8-1 1 are in 
proper condition for allowance. If the Examiner believes that a telephone conference would 
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expedite the examination of the above-ideDtified patent application, the Examiner is invited to 
call the undersigned. 



Jianq Chyun Intellectual Property Office 

7*Floor-l,No. 100 

Roosevelt Road, Section 2 

Taipei, 100 

Tai'wan 

Tel: 011-886-2-2369-2800 
Fax: 011-886-2-2369-7233 
Emjiil: bclin(^@jcipgX)U£.co 



Respectfully submitted 



Date : 





Registration No.: 46,863 



lJsa(24icip group.c Q m.tw 
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